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(57) [Abstract] 

[Constitution] Below-mentioned A, B , it is a thermosetting co 
mposition which contains ingredient C. 

A: Organosilsesquioxane oligomer 

B: Polybasic carboxylic acid 

C: It possesses primary amino group or secondary amino group 
of at least one in intramolecular thesilicon compound 

[Effect(s)] Thermosetting composition of this invention, is sup 
erior in painting property and storage stability, thecoating 
after applying holds heat resistance and transparency, is 
superior in the adhesiveness and toughness. 



B : *ffll*;i/7K>K 



[Claim(s)] 

[Claim 1 ] At least below-mentioned A, B , thermosetting com] 
osition which designates thatthe ingredient C is contained as 
feature. 

A: Organosilsesquioxane oligomer 
B: Polybasic carboxylic acid 
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C: It possesses primary amino group or secondary amino group 
of at least one in intramolecular thesilicon compound 

[Claim 2] Organosilsesquioxane oligomer of ingredient A bein 
below-mentioned General Formula (I), thermosetting 
composition which is stated in Claim 1 which designates that it 
is a hydrolysis * condensate or acondensate of compound which 
is displayed as feature. 



[RSi (OR*) 3 ] 



(1) 



(However, R and R' identical or different are good, respectiveh> 
drogen , it is a alkyl group , a aryl group , a allyl group or a 
fluoroalkyl group. ) 

[Claim 3] Thermosetting composition which is stated in Clain 
1 which designates that organosilsesquioxane oligomerof 
ingredient A is hydrolysis * condensate or condensate of methyl 
trialkoxysilane and phenyl trialkoxysilane asfeature. 



[Claim 4] Organosilsesquioxane oligomer of ingredient A hydj 
olysis * condensing organo trialkoxysilane with polybasic 
carboxylic acidas catalyst, thermosetting composition which it 
states in Claim 1 which designatesthat it is a 
organosilsesquioxane oligomer which is acquired as feature. 

[Claim 5] Thermosetting composition which is stated in Clain 
1 which designates that it is acompound which is chosen fi"om 
group where polybasic carboxylic acid of ingredient Bconsists 0 
aromatic tetracarboxylic acid , aromatic tricarboxylic acid , 
aliphatic tetracarboxylic acid , maleic acid and flimaric acidas 
feature. 



1 «7 S y 2 »7 5 y»i:^t^'T^mit^ 

mfi<. Tia-te^ (2) V^t>itl^7 ^ y T )i^^)i^T 

;u=i^vv7>, 75/ 7'J--;u7;m^vv7>. c 
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[Claim 6] Silicon compound which possesses primary amino g 
oup or secondary amino group of at least one in 
theintramolecular of ingredient C, thermosetting composition 
which is stated in Claim 1 whichdesignates that it is a amino 
alkyl alkoxysilane , a amino aryl alkoxysilane , these 
hydrolysate , or a hydro lyzate/condensate whichare displayed 
with below-mentioned General Formula (2) as feature. 



[RlnSi(0R2)] 4-n] 



(2) 



(However, Rl shows organic group, respective identical or diffi 
rent , organic group ofthe at least one amino alkyl group and 
N - alkyl - amino alkyl group , is amino aryl group or N - 
alkyl -amino aryl group, other things are organic group which 
is chosen from alkyl group ,the aryl group , allyl group and 
fluoroalkyl group. R2 identical or different and respective 
hydrogen , is group which ischosen from alkyl group , aryl 
group , allyl group and fluoroalkyl group. In addition n is 
integer of 1 to 3. ) . 
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[Claim 7] Thermosetting composition which is stated in Ciain: 
1 which designates that thermosetting compositionincludes 
hydroxy group of at least one and liquid of boiling point ICQ to 
300 X whichpossesses ether bond of at least one in molecule 
as solvent component as feature. 

[Claim 8] Consists of thermosetting composition which is state 
d in Claim 1 thermosetting composition for thecolor filter 
protective film which 

[Claim 9] Insulating film of semiconductor solid element whic 
h consists of thermosetting composition which is stated inthe 
Claim 1, passivation fihn or buffer membrane thermosetting 
composition . 

[Claim 10] Thermosetting composition for interlayer insulati 
ng film of semiconductor integrated circuit or multilayer printed 
circuit board which consists ofthe thermosetting composition 
which is stated in Claim 1. 

[Claim 11] Optical waveguide forming thermosetting composii 
ion which consists of thermosetting composition which is 
stated in Claim 1. 

[Claim 12] At least, organo trialkoxysilane in organic solvent 
under existing of polybasic carboxylic acid and/or polybasic 
carboxylic acid anhydride afterhydrolysis or hydrolysis * 
condensing, amino alkyl alkoxysilane and/or amin^ants - 
't? alkoxysilane addition *the manufacturing method of 
thermosetting composition which is stated in Claim I which 
designatesthat it reacts as feature. 

[Claim 13] In organic solvent, at least in organo trialkoxysilan 
e , polybasic carboxylic acid and/or polybasic carboxylic acid 
anhydride , and intramolecular themanufacturing method of 
thermosetting composition which is stated in Claim 1 which 
designates thatthe primary amino group and/or secondary 
amino group of one or more and silicon compound which 
possesses alkoxy group of theone or more hydrolysis * it 
condenses as feature. 

[Claim 14] Hardening thermosetting composition for color filt 
er protective fihn, which said protective film states in Claim 
Sin color filter which on transparent substrate at least provides 
colored layer and theprotective film in this order, color filter 
which designates that it becomes asfeature. 



[000 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention buffer coating f 
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or semiconductor, is something regarding thermosetting 
compositionwhich is suited for interlayer insulating film and 
passivation film or other electronic material application, but it 
is somethingregarding preferred thermosetting composition in 
order to form transparent substrate and color filter or other 
protective film in theespecially liquid crystal element. 

[0002] 

[Prior Art] Recently, color liquid crystal display element which 
combines color filter for color separation to the liquid crystal 
element is in large quantity proposed. After forming pixel on 
glass or other transparent substrate as constitution of general 
color filter to, protective fihn layer to provide, Next, it is 
something which allots ITO transparent electrode but, bottom 
layer is formed in this protective film layer pixel , glass 
furthermore when adhesiveness of chromium etc which is used 
asthe black matrix component, adhesiveness of ITO which 
forms top layer, adhesiveness ofthe epoxy sealant because 
liquid crystal cell is formed, blocking behavior of pixel 
impurity component, formingthe smoothness , light resistance 
moist heat resistance , solvent resistance , chemical resistance . 
strength andthe transparency and liquid crystal cell, heat 
resistance or other broad characteristic to heat treatment which 
is required tothe postprocessing is required. Similar 
characteristic is required as protective film to glass substrate, 
siloxane polymer precursor andsilicone polyimide precursor or 
other proposition are done from viewpoint of especially heat 
resistance asthe thermosetting composition which forms this 
kind of protective film. As though it is shown in for example 
Japan Unexamined Patent Publication Showa 63 - 241076 
number, Japan Unexamined Patent Publication Hei 3 - 126612 
number and the Japan Unexamined Patent Publication Hei 3 - 
188179 disclosure etc, as poly alkyi silsesquioxane precursor 
which is one of siloxane polymer precursor, it is known widely 
in addition manufacturing method of silicone polyimide 
precursor is disclosed in Japan Unexamined Patent Publication 
Showa 61 - 103 927 disclosure and the Japan Unexamined 
Patent Publication Showa 63 - 291922 disclosure . Furthermore 
proposition of curable composition which consists of siloxane 
polymer precursor andthe silicone polyimide precursor which 
designate protective film formation of especially color filter as 
themain object is done in Japan Unexamined Patent Publication 
Showa 63 - 291924 disclosure . curable composition which is 
proposed in Japan Unexamined Patent Publication Showa 63 - 
291924 disclosure is something which gives thecolor filter 
protective film which is superior comprehensively, but problem 
remained thestorage property in adhesiveness of painting 
property and top and bottom layers ingredient as coating liquid 
composition and as thecoating liquid composition for color 
filter protective film formation etc, improvement was desired. 
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ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.5 



JP 96259895A Machine Translation 



[0004] 
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[Problems to be Solved by the Invention] As for objective of thi 
s invention, it is sometliing regarding preferred thermosetting 
composition inorder to form transparent substrate and color 
filter or other protective film in liquid crystal element, 
especiallypainting property is satisfactory and is something 
which offers thermosetting composition whichgives protective 
film where adhesiveness is improved, in addition is superiorin 
storage stability. 

[0004] 

[Means to Solve the Problems] Object of this this invention is a 
chieved at least below-mentionedA, B , by thermosetting 
composition which designates that ingredient C is contained 
asfeature. 

[0005] A: Organosilsesquioxane oligomer 



[0 0 0 61 *%mmmmf^\±tmf^mim*^iB7Lfz 
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B: Polybasic carboxylic acid 

C: It possesses primary amino group or secondary amino group 
of at least one in intramolecular thesilicon compound 

[0006] This inventor etc gives coating which holds heat resista 
nee and transparency thesiloxane polymer precursor , 
Especially, it is something where you observe to 
organosilsesquioxane oligomer, intendingthe fact that heat 
resistance organic construction is introduced in coating in order 
to improvethe toughness and adhesiveness which are a problem 
of this coating, result of the diligent investigation, you look at 
that these problem can be evaded easily withabove-mentioned 
constitution and starts coming out in this inventionarrives. 

[0007] Below, constitution of this invention is explained to ord 
er. 
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[0008] Regarding to this invention, as for organosilsesquioxane 
oligomer which is used as ingredient A isnot something which 
especially is limited and you can use organosilsesquioxane 
oligomer ofthe public knowledge widely, but is shown with bek 
mentioned General Formula theorgano trialkoxysilane which 



[RSi (OR*) 3 ] 



(1) 



(fcf£L, R, R ' IJl5)-tL<ttm>5:oTL^rtiJ:< 
lSWfi£5}(D:i-;U*V h»;7JUa:tvv^>(;)fttt:ei| 

i:LTfi, /^;uhvp^ h*v>^>, ptf^;uh'jxh 
+ vv=5>, t:-;uh»i/ h4rvv5>. er:;H-'Jx 



(However, R and R' identical or different are good, respectivehy 
drogen , it is a alkyl group , a aryl group , a allyl group or a 
fluoroalkyl group. ) hydrolysis * condensing or condensing, or 
oligomer which is acquired isdesirably used. As embodiment o: 
organo trialkoxysilane of starting material component, 
methyl trimethoxysilane , methyl triethoxysilzme , the vinyl 
trimethoxysilane , vinyl triethoxysilane , phenyl 
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trimethoxysilane , phenyl triethoxysilane , phenyl 
trimethoxysilane , trifluoromethyl methoxy silane , the 
trifluoroethyl trimethoxysilane , - methacrylic oxypropyl 
trimethoxysilane and - methacrylic oxypropyl 
triethoxysilane etc can be listed, but it is notsomething which is 
limited in these. In addition also it is possible to jointly use 
tetraalkoxysilane or dt alkoxysilanelike tetramethoxy silane , 
tetraethoxysiiane , dimethyl diethoxy silane , dimethyl 
dimethoxy silane and biphenyl dimethoxy silane. 



[0009] Here to jointly use methyl trialkoxysilane like phenyl tr 
ialkoxysilane and methyl triethoxysilane and the methyl 
trimethoxysilane like phenyl triethoxysilane and phenyl 
trimethoxysilane especially organo trialkoxysilane compound 
as part atleast, it is useful in order to obtain satisfactory 
thermosetting composition solution of the adhesiveness and 
storage stability, toughness of coating which at same time 
isacquired from this composition it can improve. 



[00 10] :^^mz^l^XBfS.^t LT«ffl$:Ki)^ 

V$i>t<. M:{$^\z\t\duj^*j V 3. 3'. 4. 
4 ' -^>77x/ >x h^^iUT^VK. 3. 3'. 4 
. 4 ' -fc:7xii;Ux h7*^l/7H>S. 3. 3', 4. 
4 ' -v7x^iUX--fJUf- h5*;i-7t^>K, 1, 2. 
3, 4-'>^P^a'>'r h5*;U7H>K, 1. 2, 3, 
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[0010] Regarding to this invention, you can use polybasic carbo 
xylic acid of public knowledge widely asthe ingredient B as 
polybasic carboxylic acid which is used, but, Concretely 
pyromellitic acid and 3,3', 4,4' - benzophenone tetracarboxylic 
acid , 3,3',the 4,4* - biphenyl tetracarboxylic acid , 3,3' and 4,4' 
di phenyl ether tetracarboxylic acid , it can list the 1,2,3 ,4 - 
cyclobutane tetracarboxylic acid , 1,2,3,4 - butane 
tetracarboxylic acid , trimellitic acid , fiimaric acid , maleic 
acid , or these mixtiure etc,the especially aromatic 
tetracarboxylic acid , it is desirable to be a at least one which is 
chosenfrom aliphatic tetracarboxylic acid , aromatic 
tricarboxylic acid , maleic acid or fiunaric acid. These polybas: 
carboxylic acid are used with state of acid anhydride, are good 
beingsomething which receives hydrolysis or partial 
esterification with preparation step of the thermosetting 
composition. 

[001 1] These polybasic carboxylic acid are good being mixed b» 
ing added as thermosetting composition component, but, as 
thehydrolysis of starting material organo trialkoxysilane in 
organosilsesquioxane oligomer synthesis or catalyst of 
hydrolysis * condensation tobe desirable, to adopt this kind of 
method of use to be used it is useful inorder to obtain 
thermosetting composition solution where coating property 
and storage stability are superior. 

[0012] Regarding to this invention, amino alkyl alkoxysilane a 
nd amino aryl alkoxysilane which are displayedwith below- 
mentioned General Formula (2) as ingredient C as silicon 
compound whichpossesses primary amino group or secondary 
amino group of at least one in intramolecular which isused, ( 
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both together " amino organoalkoxysilane " with you call), 
these hydrolysate and/or hydroiyzate/condensate are desirably 
used, 



[RlnSi(OR2)] 4-n] 



(2) 



(However, Rl shows organic group, respective identical or di 
ferent , theorganic group of at least one amino alkyl group and 
N - alkyl - amino alkyl group , is amino aryl group orN - 
alkyl - amino aryl group, other things are organic group which 
is chosen fromthe alkyl group , aryl group , allyl group and 
fluoroalkyl group. Rz identical or different and respective 
hydrogen , is group which ischosen from alkyl group , aryl 
group , allyl group and fluoroalkyl group. In addition n is 
integer of 1 to 3. ) . 



[00 1 3] M(*W(wiir-7 5/ >^pf;i/h';xh + 

. N-j8 (75/x^;u) r-75/ ::fpf;uy ^;uv 
/h4^vv^>, N-j8 (75yx5^;u) r-7^y:f 
□ ejuh'jy h + vv7>, r-7S/^Pbf;uh'J/ 
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[0013] Concretely - aminopropyl triethoxysilane , - ami 
nopropyl methyl diethoxy silane , N - (aminoethyl) - 
aminopropyl methyl dimethoxy silane , N - (aminoethyl) - 
aminopropyl trimethoxysilane , - aminopropyl 
trimethoxysilane , the - aminopropyl methyl dimethoxy 
silane , 2 - aminoethyl aminomethyl trimethyl silane , 2 - 
aminoethyl aminomethyl trimethoxysilane , 3 - aminopropyl 
dimethyl ethoxy silane and 2 - (2 - aminoethyl thio ethyl) 
triethoxysilane etc, or you canuse these hydrolysate and/or 
hydroiyzate/condensate, but it is not something which is limited 
in thesecompound. 



[0014] Silicon compound which possesses primary amino group 
or secondary amino group of at least one in theintramolecular 
of ingredient C, adding and mixing doing in 
organosilsesquioxane oligomer of ingredient A and thesolution 
which consists of polybasic carboxylic acid of ingredient B, 
preferably adding and mixing * reacting, issomething which it 
makes thermosetting composition. It is desirable to be 
something which becomes co-condensate of portion ofthe 
organosilsesquioxane oligomer component as construction of 
silicon compound which possesses primary amino group or 
thesecondary amino group of at least one in intramolecular. 

[0015] As though amino group of said compound carboxyl of c 
arboxyl and equivalent or polybasic carboxylic acid of polybasic 
carboxylic acid is ortho position, as usage of silicon 
compoundwhich possesses primary amino group or secondary 
amino group of at least one in intramolecular thecase where it is 
adjacent it is desirable to be a 1/2 equivalent. 

[0016] As manufacturing method of thermosetting composition 
of this invention, is not something whichespecially is limited, 
but organo trialkoxysilane after hydrolysis or hydrolysis * 
condensing,the adding and mixing or adding and mixing * 

P.8 
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heated reaction doing amino organoalkoxysilane, it is 
something which isacquired in preferably and organic solvent 
with polybasic carboxylic acid as catalyst. Before hydrolysis of 
organo trialkoxysilane, in hydrolysis and during hydrolysis 
♦condensing it is good here as addition time of amino 
organoalkoxysilane, it is somethingwhere thermosetting 
composition of this invention is acquired regarding any method 



[0 0 1 7] t>\^i5y h'J7>U=i:tvv^>^t;^1$?)OiiP 
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[0017] Under existing of hydrolysate of polybasic carboxylic ac 
id or polybasic carboxylic acid anhydride, it is possibleas 
hydrolysis * condensing condition of organo trialkoxysilane 
compound to do easily, by agitating with condition ofthe 0 to 
130 °C including water of necessary amount. As for quantity 
of water which is used for hydrolysis, it isdesirable to be a 1/2 
equivalent or more vis-a-vis organo trialkoxysilane of starting 
material component and alkoxy groupof organo amino 
alkoxysilane, but it is not something which limits 
especiallyamount used, when water of little quantity is used in 
comparisonwith 1/2 equivalent , it is something where 
polyorganosiloxane where alkoxy groupremains is acquired. In 
addition according to need it is good removing alcohol or water 
whichis formed under ambient pressure or vacuum. 

[0018] They are these co-condensate of blend and/or of siloxan 
e oligomer and organosilsesquioxane oligomer whichpossess 
amino group in side chain or end as construction of 
thermosetting compositionwhich is acquired with this kind of 
technique and something whichpossesses salt construction of 
polybasic carboxylic acid, but it is not something which islimite 
in this kind of construction. 

[0019] Alkyi trialkoxysilane or aryl trialkoxysilane or other or 
gano trialkoxysilane and polybasic carboxylic acid or 
hydrolysis * condensing silicon compoundwhich possesses 
alkoxy group of primary amino group or secondary amino 
group and one or more ofthe one or more in anhydride and 
intramolecular in organic solvent as constitutionwhere 
thermosetting composition of this invention is desirable, it is a 
composition which isacquired. 

[0020] Organic solvent which is used for manufacturing thermo 
setting composition of this invention isnot something which 
especially is limited. At least one hydroxy group you can list to 
intramolecular liquid of boiling point 100 to 300 Xwhich at 
least possesses one ether bond as solvent main component 
which is desirablyused in order to obtain composition for 
satisfactory coating of the coating property. As this kind of 
organic solvent component, for example 3 - methyl - 3 - 
methoxy butanol , propylene glycol - mono methyl ether , 
the dipropylene glycol - mono methyl ether , tripropylene 
glycol - mono methyl ether , propylene glycol - mono 
temiery - butyl ether , you can listthe ethyl cellosolve , butyl 
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cellosolve , methyl carbitol and ethyl carbitol etc, but it is 
notsomething which is limited in these. In addition it is good 
jointly using N-methyl-pyrrolidone , butyrolactone and the 
N,N-dimethylacetamide or other polar solvent at time of 
manufacturing thermosetting composition of especially this 
invention. 

[0021] In order furthermore to improve coating property of th 
ermosetting composition of this inventionthe publicly known 
surfactant and other additive can be used. 

[0022] As for thermosetting composition of this invention pai 
nting property , In storage stability to be superior. Rear of 
substrate application, usually, Being something which is 
hardened with heating to be, cured film to hold heat resistance 
and transparency, to be superior in adhesiveness and 
toughness, because furthermore also electrical property is 
satisfactory, itis useful as material for protective film formation 
of transparent substrate and color filter whichare used for liquid 
crystal display element, but insulating film of semiconductor 
solid element, passivation film , the buffer membrane , 
semiconductor integrated circuit or multilayer printed circuit 
board interlayer insulating film , optical waveguide forming 
material and phase shifter material ,furthermore as protective 
film of various electronic component you can use. 

[0023] When it uses, as protective film of for example color fil 
ter in colored layer on glass or other transparent substrate 
andon light-blocking layer which is provided in gap of according 
to need said colored layer, applying andhardening thermosetting 
composition of this invention it makes transparent protective 
film. 

[0024] 

[Working Example(s)] Next, this invention furthermore is expl 
ained in detail with Working Example . 

[0025] Working Example I 

While methyl trimethoxysilane 40.8g(0.3 mole), phenyl trime 
thoxysilane 59.4g(0.3 mole) and 3,3', melting 4,4* - 
benzophenone tetracarboxylic acid dianhydride 4.83g(0.0l5 
mole)in 3 - methyl - 3 - methoxy butanol 200g, agitating with 
30 °C, 1 hour heat and stir it didincluding distilled water of 34. 
2g, condensed hydrolysis *. 



[0026] Temperature rise doing this solution, gradually under hea 
ting and agitating, the2 hours and heating and stirring it did 
after 2 hours as bath temperature 135 °C, removing thealcohol 
and water 61. 5g which is formed, 3,3*, it made 
organosilsesquioxane oligomer solution which containsthe 4,4* 
benzophenone tetracarboxylic acid. Cooling this solution to 80 
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^C, adding mixed solution of - aminopropyi methyl 
diethoxy silane 5.76g(0.03 mole) and the3 - methyl - 3 - 
methoxy butanol 57.3g, with same temperature 2 hours it 
heated, agitated, cooled inthe room temperature, acquired 
organic construction modified organosilsesquioxane oligomer 
solution. This way when solid component concentration of 
solution which is acquired is measuredwith solvent removal 
method of 300 °C and 3 0 min heating it was a 21.5 weight%, 
the viscosity was 21 centipoise (25 °C). 

[0027] This organic construction modified organosilsesquioxane 
oligomer solution, was filtered with filter of hole diameter 0.2 
and coating coating liquid wasmanufactured. This coating 
liquid on nonalkaline glass sheet of 1 nun thickness was applied 
with spin coater, inthe 100 °C hot air dryer 5 min precure after 
doing, cure of 1 hour was done withthe 290 °C and coating of I 
5 m was formed. This coating was not a coating unevenness 
and a deficiency, showed optical transparency of 98 % or 
higherwith visible region of 400 to 800 nm, pencil scratch 
hardness showed 3H. adhesiveness to glass sheet was appraise* 
with crosshatching test ( JIS K - 5400) due to thetape peeling, 
but exfoliation was not completely seen. As for these 
characteristic 20 0 hour heat treatment doing in gear oven of 
220 **C, therewas not a thing which decreases, in addition doing 
moist heat treatment of the 120 , 2 atmosphere , 100 %RH 
and 96 hours, it did not decrease. 

[0028] Furthermore in this glass sheet topcoat application * cur 
e doing epoxy resin forliquid crystal cell seal in 1 mm width 8 
m thick, when it measured peeling force, it showed 
thepractical strength above 2 Kg/cm, as for this adhesiveness 
doing moist heat treatment of 120 °C ,the 2 atmosphere , 100 
%RH and 2 4 hours, it did not decrease. 

[0029] In addition, this coating coating liquid after between 30 c 
ays leaving with theroom temperature (25 **C), similar it 
applied, and it appraised, it verified that thecoating of similar 
characteristic is acquired. 

[0030] In addition using color filter which formed black matrix 
of vapor deposition chromium andthe RGB pixel of pigment 
dispersion type which designates polyimide as binder 
component on the said glass sheet in place of nonalkaline glass 
sheet of 1 mm thickness, when similar it applied onthis color 
filter and precure * cure, characteristic was almost similar to 
coating on thenonalkaline glass sheet. 

[0031] Comparative Working Example 1 

Without using 4,4' - benzophenone tetracarboxylic acid dianhy 
dride 4.83g(0.015 mole) in Working Example 1, it 
experimented in thesame way, but solution which it acquires 
contained thegelled product, it could not filter with filter of 
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hole diameter 0.2 . In addition this organic construction 
modified organosilsesquioxane oligomer solution with room 
temperature 1 week when it leaves thegelation solidification it 
had done. 

[0032] Comparative Working Example 2 

Without using - aminopropyl methyl diethoxy silane 5.76g( 
0.03 mole) in Working Example 1, it experimented in same 
way. using solution which is acquired, when similar it applied 
nonalkaline glass substrate and it appraised, paint peeling of IOC 
% occurred withthe crosshatching test ( JIS K - 5400) after 
moist heat treatment of 120 ''C , 2 atmosphere , 100 %RH and 
2 4 hours. 

[0033] Working Example 2 

While methyl trimethoxysilane 136g( 1.0 mole), phenyl trimet 
hoxysilane 198g(1.0 mole) and 3,3', mehing 4,4' - 
benzophenone tetracarboxylic acid dianhydride 32.2g(0.l 
mole)in - butyrolactone 140g and 3 - methyl - 3 - 
methoxy butanol 42 Ig, agitating with 30 ''C, the I hour heat 
and stir it did including distilled water of 1 18g, condensed 
hydrolysis *. 
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[0034] Temperature rise doing this solution, gradually under hei 
ting and agitating, the2 hours and heating and stirring it did 
after 2 hours as bath temperature 135 **C, removing thealcohol 
and water 2 1 5g which is formed, 3,3', it made 
organosilsesquioxane oligomer solution which containsthe 4,4' 
benzophenone tetracarboxylic acid. Cooling this solution to 80 
^C, - aminopropyl methyl diethoxy silane 38.3g(0.2 mole) 
adding mixed solution of the - butyrolactone 133g and 3 - 
methyl - 3 - methoxy butanol 355g, with same temperature 2 
hours it heated,agitated, after cooling in room temperature, 
diluting with 3 - methyl -3 - methoxy butanol 60g, it acquired 
organic construction modified organosilsesquioxane oligomer 
solution. This way when solid component concentration of 
solution which is acquired is measuredwith solvent removal 
method of 300 °C and 3 0 min heating it was a 19. 1 wt%, the 
viscosity was 18 centipoise (25 ®C). 

[0035] This organic construction modified organosilsesquioxane 
oligomer solution, was filtered with filter of hole diameter 0.2 
and coating coating liquid wasmanufactured. This coating 
liquid on nonalkaline glass sheet of 1 mm thickness was applied 
with spin coater, inthe 100 **C hot air dryer 5 min precure after 
doing, cure of 1 hour was done withthe 290 °C and coating of 1 
5 m was formed. This coating was not a deficiency and 
possessed satisfactory flatness (+/- 0.05 m or less),showed 
optical transparency of 97 % or higher with visible region of 
400 to 800 nm, pencil scratch hardnessshowed 3H. 
adhesiveness to glass sheet was appraised with crosshatching 
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test ( JIS K - 5400) due to thetape peeling, but exfoliation was 
not completely seen. As for these characteristic 20 0 hour heat 
treatment doing in gear oven of 220 **C, therewas not a thing 
which decreases, in addition doing moist heat treatment of 
the 120 °C . 2 atmosphere , 100 %RH and 96 hours, it did not 
decrease. 
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[0036] Furthermore in this glass sheet topcoat application * cur 
e doing epoxy resin forliquid crystal cell seal in 1 mm width 8 
m thick, when it measured peeling force, it showed 
thepractical strength above 2 Kg/cm, as for this adhesiveness 
doing moist heat treatment of 1 20 °C ,the 2 atmosphere , 100 
%RH and 2 4 hours, it did not decrease. 

[0037] In addition, this coating coating liquid after between 30 c 
ays leaving with theroom temperature (25 °C), similar it 
applied, and it appraised, it verified that thecoating of similar 
characteristic is acquired. 

[0038] In addition using color filter which formed black matrix 
of vapor deposition chromium andthe RGB pixel of pigment 
dispersion type which designates polyimide as binder 
component on the said glass sheet in place of nonalkaline glass 
sheet of 1 mm thickness, similar it applied on thiscolor filter 
and precure * cure, step of start black matrix and pixel was 1.5 
m, but stepafter said coating film formation became 0.3 m. 
Other characteristic were almost similar to coating on 
nonalkaline glass sheet. 

[0039] Working Example 3 

Using trimellitic acid 20.0g(0.1 mole) in place of 4,4* - benzop 
henone tetracarboxylic acid dianhydride 32.2g(0.l mole) in 
Working Example 2, itacquired ahnost similar result. 



[0040] Working Example 4 

Using maleic anhydride 9.8g(0.1 mole) in place of 4,4' - benzo 
phenone tetracarboxylic acid dianhydride 32.2g(0.1 mole) in 
Working Example 2, itacquired ahnost similar result. 



[0041] Working Example 5 

Using N - (aminoethyl) - aminopropyl methyl diethoxy si 
lane 46.9g(0.2 mole) in place of - aminopropyl methyl 
diethoxy silane 38.3g(0.2 mole) in Working Example 2, it 
acquired almostsimilar result. 
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